Objective(s): To determine whether operator-dependent obstetric complications occur at higher rates in July at teaching hospitals using a large, nationwide sample of deliveries.
Introduction
The month of July is rumored to be a particularly dangerous time to be a patient in a teaching hospital. [1] [2] [3] [4] [5] [6] The concern is that the turnover of responsibility at the beginning of the academic year will result in increased adverse events: the so-called 'July Phenomenon'. Fact or fiction, the July Phenomenon provokes significant enough anxiety throughout the medical and lay community to appear regularly in the press during the summer months. [1] [2] [3] [4] Investigators have searched for the July Phenomenon using various indices on several services in single hospital or regional populations, and have come up with reassuring results. [7] [8] [9] [10] [11] [12] [13] [14] [15] None of the studies demonstrate any significant danger to patients during this time when doctors in training are getting used to new roles. However, a recent study using a large nationwide dataset found a significant increase in length of stay and risk-adjusted mortality during the start of the academic year in teaching hospitals. 16 These results suggest that perhaps a July Phenomenon is occurring on a more subtle scale than could be detected by smaller studies.
Only one study has searched for this phenomenon in obstetrics. This single-center study generally failed to demonstrate an increase in adverse events at deliveries during the start of the academic year. 11 Given the lack of nationwide data in the literature on this issue, we sought to address the question of whether a 'July phenomenon' exists in obstetrics using the Nationwide Inpatient Sample, a large database of hospital discharges in the US from 1998 to 2002.
Methods
Data for this study were derived from the Nationwide Inpatient Sample (NIS), the largest all-payer inpatient care database in the US, and were collected for the years 1998 to 2002. The database is a representative sample of discharges from non-Federal, acute care hospitals in the US. The NIS is maintained as part of the Healthcare Utilization Project of the Agency for Healthcare Research and Quality. The database includes patient information, coded at the time of discharge, including age, race, the primary expected payer (coded as Medicare, Medicaid, private, self-pay, no charge, or other), and space for up to 15 diagnoses and up to 15 procedures recorded as ICD-9 codes from the International Classification of Disease -Clinical Modification, 9th revision.
The cohort for analysis was defined as Medicaid patients undergoing the delivery of singleton gestations from 1998 to 2002, who were delivered at teaching hospitals, which cared for obstetric patients, and singleton livebirth admissions at these same hospitals. We selected Medicaid patients for analysis as this is the patient group for whom residents are generally most responsible. 18 Obstetric teaching hospitals were defined in a two step process. First, hospitals were selected that were identified by the NIS as 'teaching hospitals'. Using publicity available information, we determined many hospitals had residents working on the labor floor. Some states in the NIS do not divulge the names of the hospitals contributing data to the NIS; data from these states were eliminated from further analysis. Likewise, Florida does not report the month of admissions, and thus patients from this state were excluded from further analysis.
Several complications were assessed using ICD-9 codes in the maternal population including postpartum hemorrhage, perineal and cesarean wound complication, including hematoma, hemorrhage and infection, anesthesia complications including pulmonary, cardiac, central nervous system and other complications of anesthesia or other sedative during labor, third and fourth degree lacerations, bladder or urethral injury, cesarean section procedure, vacuum-and forceps-assisted vaginal deliveries, shoulder dystocia/impacted shoulders, infection of the amniotic cavity including amnionitis, chorioamnionitis, placentitis or membranitis. Among the singleton livebirth admissions, rates of birth asphyxia and brachial plexus injury were assessed. The rates of these complications were calculated for the month of July, and for the months of August-June.
Categorical variables were compared using two-tailed Pearson's w 2 . Statistics were performed using SPSS (version 11; SPSS Inc., Chicago, IL, USA).
Results
We identified 217 hospitals variably sampled each year with residents working on the obstetric services. Table 1 shows the baseline characteristics of these hospitals. The majority of the hospitals were urban and had X500 beds. Table 2 demonstrates the maternal demographics comparing those delivering during July and to those delivering during August to June. There were no differences in the baseline demographic characteristics of the two groups (Table 3) .
In all, 26 546 patients delivered in the month of July during the study period and 272 584 patients delivered in the months of August to June (an average of 24 780 deliveries per month). There was no significant difference in the rates of any complications measured including cesarean delivery, vacuum-or forceps-assisted vaginal delivery, urethral or bladder injury, third and fourth degree lacerations, wound complications, postpartum hemorrhage and transfusion, shoulder dystocia, chorioamnionitis or anesthesiarelated events.
In July, there were 26 175 singleton livebirth admissions compared to 266 158 such admissions during the other months of the year (average 24 196 per month). There was no significant difference in the rates of brachial plexus injury or birth asphyxia.
Conclusion
In our analysis of this cohort, drawn from the largest database of inpatient hospitalizations available in the US, we found that no difference in obstetric complications between the women delivering at teaching hospitals in the month of July as compared to those women who delivered during the other months of the year. Given 'July Phenomenon' in Obstetrics AA Ford et al the sampling technique of the NIS and the very large sample size, our cohort is likely an accurate representation of the current state of practice in obstetrics teaching hospitals in the US. A post hoc power calculation revealed that the sample size of the study gave us the statistical power to detect a 0.086% (OR ¼ 1.43) difference with a complication incidence of 0.2%, a difference of 0.1% (OR ¼ 1.53) with a complication incidence of 0.3%, and a difference of 0.71% (OR ¼ 1.05) with complication incidence of 19.6% in the August to June group. This reflects the range of proportions we found for the complications measured, and suggests that the study was wellpowered to detect even subtle differences in clinical outcomes between the two time periods. In the only previous study focusing on the question of a July phenomenon in obstetrics, Myles reviewed 7814 delivery records from a single hospital and found no increased complication rates in the month of July, except for an increased rate of chorioamnionitis. 11 Our nationwide data substantiate these reassuring results and do not demonstrate an increase in the rate of choriomanionitis.
A previous study investigating teaching hospitals found that hospitals with the highest attending-to-resident ratios (which they used as a proxy for supervision) had less evidence of a July phenomenon in terms of length of stay and risk-adjusted mortality. 16 While we were not able to assess this index in our database, it is possible that the avoidance of the July phenomenon on the labor floors is also due to increased supervision during the start of the academic year. A potential weakness of this study is the difficulty of differentiating the impact of interns on a teaching service due to the fact that interns may deliver a smaller proportion of teaching deliveries than more experienced residents, and may not be involved with more difficult cases which might be prone to a higher rate of complications.
Our study has the strengths and weaknesses associated with an analysis of a large administrative data set. The strengths are the large size and representative nature of the sample. The weaknesses of the study are that complications are defined by ICD-9 coding, which has been found to be done with varying accuracy among obstetric procedures and complications. 19 Methods and intensity of coding vary between hospitals, and could not be controlled for within the context of the study. This could lead to misclassification bias, although such misclassification is unlikely to have differentially affected July discharges preferentially. As there was limited demographic available, differences in case mix could not be assessed and might also be a potential source of bias. Our analysis of the neonatal complications reveals no change in rates of birth asphyxia or brachial plexus injury during the summer months. However, because of the nature of the database, the neonatal records are not tied to maternal records, so the maternal and neonatal complications must be interpreted separately. The study is also prone to confounding as the women in the study were not randomized to the treatment or control group. However, we did not demonstrate any statistically significant differences between the two groups in any of the demographic characteristics we examined, thus do not suspect any potential confounding that could be controlled for with multivariable statistical techniques.
Our data demonstrate that there is no increased rate of complications of delivery at teaching hospitals nationwide during the month of July. No differences in morbidity are detectable according to the time of year when patients deliver. It is 
